Inhibition of protein phosphatase 1 by inhibitor-2 exacerbates progression of cardiac failure in a model with pressure overload.
The progression of human heart failure is associated with increased protein phosphatase 1 (PP1) activity, which leads to a higher dephosphorylation of cardiac regulatory proteins such as phospholamban. In this study, we tested the hypothesis whether the inhibitor-2 (I-2) of PP1 can mediate cardiac protection by inhibition of PP1 activity. We induced pressure overload by transverse aortic constriction (TAC) for 28 days in transgenic (TG) mice with heart-directed overexpression of a constitutively active form of I-2 (TG(TAC)) and wild-type littermates (WT(TAC)). Both groups were compared with sham-operated mice. TAC treatment resulted in comparable ventricular hypertrophy in both groups. However, TG(TAC) exhibited a higher atrial mass and an enhanced ventricular mRNA expression of beta-myosin heavy chain. The increased afterload was associated with the development of focal fibrosis in TG. Consistent with signs of overt heart failure, fractional shortening and diastolic function were impaired in TG(TAC) as revealed by Doppler echocardiography. The contractility was reduced in catheterized banded TG mice, which is in line with a depressed shortening of isolated myocytes. This is due to profoundly abnormal cytosolic Ca(2+) transients and a reduced stimulation of phosphorylation of phospholamban (PLB)(Ser16) after TAC in TG mice. Moreover, administration of isoproterenol was followed by a blunted contractile response in isolated myocytes of TG(TAC) mice. These results suggest that cardiac-specific overexpression of a constitutively active form of I-2 is deleterious for cardiac function under conditions of pressure overload. Thus, the long-term inhibition of PP1 by I-2 is not a therapeutic option in the treatment of heart failure.